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Abstract

Most law enforcement agencikave traditionallydeployedtheir patrolofficersbased on
a 40hourworkweekin which personnework five consecutive8-hour shifts followed by two
days off In recent years, howevean increasing number afjencies have moved to some
variant of a compresseadorkweek(CWW) schedule in which officers wofkur 10-hour shifts
per week or thred.2-hour shifts (plus a time adjustment to maigethe remaining 4 hours of the
standard 4dhourworkweeR. While this trend towards CWWSs has been moving apace, there
have been few, if any, rigorous scientific studies examining the adesmag disadvantages
associated with these work schedules for officers and their agencies.

In this report, we present data on frevalenceof CWWs in American law enforcement
in recent yearand provideresultsfrom the firstknowncomprehensive randared experiment
exploring the effects of shift length-(8s. 10- vs. 12-hours) on work performancsafety,health,
quality of life, sleep, fatigue, cfluty employmentand overtimaisageamong police officers.
We implemented a randomizetbck experimat in Detroit (MI) and Arlington (TX),n which
the blocks includsite (i.e., DetroitArlington) as well ashift (day evening midnight)in order
to examine theffects of the three shift lengths on various outcomes. Work performance was
measured usingoth laboratory simulations and departmental dekalth, quality of life, sleep,
sleepinesspff-duty employmentandovertime hoursvere measured vigelfreport measures
includingsurveys, sleep diaes and alertness legFatigue was measured usingth objective,
laboratorybased instrumentsnd subjective reports of sleepiness

The resultgevealedho significant differences between the three shift lengths on work
performancehealth or workfamily conflict There were, howeveimportantdifferences where
the other outcomes were concern@lficers working 16hour shifts, for example, averaged
significantlymore sleep and reported experiencing a better quahitypf life than did their
peers working $our shifts. And officers workingl2-hour shiftsexperiencedjreaterevels of
sleepinesgsubjective measure of fatiguand lowerevels ofalertnesat workthanthose
assigned to-®our shifts. The results suggest that CWWs are not likely to pose significant health
risks or result irworsened performance, and thatHdur shifts may offer certain benefits not
associated with-8our shifts, whereas 2our shifts may have some disadvantages ovens
shifts. Importantly, those ont8ur shifts averaged significantly less sleep pen@4r period
and worked significantly more overtime hours than those enrl02hour shifts. As such, a
10-hour shift may be a viable alternative to the traditionab8r shift in larger agencies;
however, caution is advised when consideringn@@r slifts due to increased levels of self
reportedfatiguesleepiness and lower levels of alertness. Indeed, researchers have noted that
individuals tend to underestimate their levels of fatigue, so officers manpheefatiguedhan
they reported while workon12hour shifts. Additionally, past research has shown increased
risks for accidents with increasing numbers of hours worked. It is for these reasons that caution
should be exercised when agency leaders consider adopthraui 2hifts Finally, the redced
levels of overtime usage for those working &Ad 12hour shifts suggests the possibility for
cost savings for agencies employing compressed schedules. These findings are consistent with
many past findings; however, the lack of randomized contruilald has limited the utility of
past studies.
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Police work is a 36%lay a year, 24/7 operation. As such, the issue of police scheduling
is of utmost importance in achieving appropriate service area coverage at all times on all days.
Traditionally, police departments have relied onrday, 8hour scheduling framework with
three standard shifts (day, evening, midnight) in eachd24 period. Nevertheless, many
agencies have adopted alternative work schedules such as compressed schedules/compressed
workweeks (CWWs), the type of scheduh which the workweek is shortened and the length of
the day is extended. Yet to date, there has been no randomized experiment of the impacts of
these shifts in law enforcement.

Nontraditional, compressed schedules in law enforcement are not new; geacijea
have initiated pilot programs or employed CWWSs over the past several decades. Since the early
1970s, this topic has been the focus of numerous articles in professional publications such as
Police Chiefmagazine an&BIl Law Enforcement BulletinFor example, in 1970, Huntington
Beach, California, instituted a pilot test of theldur shift (Robitaille, 1970). Also, Gavney,
Calderwood, and Knowles (1979), in reporting that the Inglewood, California, Police
Department had implemented aldy workwek in 1976, noted that many law enforcement
agencies had established, experimented with, or considerddyawlorkweek. As agencies
began to implement compressed schedules in the 1970s, some data began to surface, although
most was of little scientific \erit. In 1980, the lllinois Department of Law Enforcement, Bureau
of Planning & Development (lllinois, 1980), requested information from 10 other law
enforcement agenciethat had implemented CWWs in order to fully examine the feasibility of
such a schade in their agency. While anecdotal, the agencies reported the advantages and

disadvantages of their plans. For example, in Inglewood, California, management surveyed

! Data were received from the following seven agencies: 1) Stockton, California; 2) Arlington, Virginia; 3)
Inglewood, California; 4) Jacksonville Beach, Florida; 5) Louisiana State Police; 6) Beloit, Wisconsin; and 7) Cook
County Sherifsfo6s Office, 1T inoi
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officers and found that they preferred thdaly, 10hour schedules (4/10s). Similarthe

Louisiana State Police (LSP) conducted a pilot program in which they implemenrtedirl2

shifts, and reported advantages such as reductions in unscheduled overtime, sick leave, and

compensatory time accrual, as well as increases in arrest and ed@oyployee morale;

however, they also reported concerns about fatigue. Fournet (1983) reported that by 1981 the

LSP program had been adopted departrede, with other agencies requesting information

about this shift schedule. In Jacksonville, Floridhere the 1thour shift schedule was more

complicated (i.e., 5 days on, 4 days off; followed by another 5 days on, 4 days off; and then 6

days on, 4 days off), they also reported less use of sick time, less accumulation of overtime, and

increased produatity, but did express concerns about case follgysupervision during

periods of overlap, and the need for more supervisors. Conversely, Arlington, Virginia, reported

no impact on leave earned or used when using a 4/10 plan. However, not all suampregre

considered successful; after several months on a 4/10 plan, police management in Beloit,

Wisconsin, surveyed officers to find that 98% favored the plan, but they dropped the program in

part due to Asevere disruptceon(lihnl thei somMmadad.
Almost 30years ago, in a National Institute of Justice (Ml)ded study of work

scheduling, researchers surveyed 160 agencies regarding their practices and reported that almost

25% of departments had implemented1®-, 11- and even lzhour schedules for one or more

shifts (Stenzel & Buren, 1983). At that time, about 65% of agencies also reported using shift

rotation, with about 95% that rotated frequently from weekly to quarterly. While no national

data have been repadtsince that time, recent data generated from 47 Texas agencies revealed

the &hour shift to be the most widely employed (43%), with 34% of agencies utilizahgdi0

shifts, and 23% operating on-hdur shifts(DiMambro, 2008).In this report, we will iclude
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the results of two national surveys we conducted with a random sample of law enforcement
agencies in 2005 and 2009. The information obtained from these surveys provides a better
understanding of the variation and current trends in shift practitieswale.

Not only is it clear that there is substantial variation in shift scheduling practices, there is
also considerable variation in the basis for those practices. According to Stenzel and Buren
(1983), some agencies use compressed schedules to overlap @easshiit changes or during
heavy service demand periods, or to provide more time off for officers. Other influences on

scheduling practices include union or association contracts or other agreements reached between

labor and management thatare dribep per sonnel i ssues |l i ke senio
preferences, or other i1input based on officers
hi story and tradition, . e. AWe have al ways

variety d scheduling practices. While there may be primary reasons or multiple reasons that
agencies adopt compressed schedules, there have been fairly limited scientific data to inform
these decisions.

Nevertheless, there is considerable conjecture abobetiefits of compressed work
schedules in | aw enforcement, e. g., towi || i
ability to recruit the best applicants, result in lower costs, and reduce overtime, absenteeism, and
turnover. There are, howevémited data to support these claims in law enforcement. For
example, with regard thaurtaahléhoutsshedule, Foumet (1988) f r o m
concluded that the advantages oftiidur shifts outweighed the disadvantages. However, while
it was predicted that overtime would be reduced by 25%, it actually went up 11%. And the
prediction that vehicleelated expenses would be reduced was not substantiated in the study.

Officers also reported greater fatigue, but it apparently did not affectmbek performance or
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attitudes (Fournet, 1983) . Whil e arrest rate

conclusion appears to have been overstated. In the same vein, in a recent union editorial on

CWWs in policing, Jacques (2010) reporthdt the advantagesoftRour s hi fts Af ar o

any disadvantages, noting that advantages-tfol2 shifts include such things as reduction in

sick leave, a doubldigit increase in total number of arrests, higher job satisfaction and

motivation, impoved quality of life, etc., even though those findings were based upon a limited

amount of information and evidence that was derived primarily from nonscientific sources

(internal police department surveys, technical reports, and oth@teahsources)Indeed,

Axelsson (2005) noted that while management and employees believe that the advantages of

| onger work days outweigh the disadvantages,

drawbacks of extended work shifts are largely unknown or ignorddlbys e gr oupso ( p.
There has been extensive research on CWWs across a variety of industries dating back to

around the early 1970s, although much of it falls short due to less than rigorous scientific

designs, methodological issues, and measuremenepneblNevertheless, much of that work

has been summarized in various reviews and-aesdyses in order to assess the overall impacts

of these schedules on a variety of criteria, such as performance and productivity, safety, job

satisfaction, fatigue, slpeand health. Many have emphasized the need for more research in the

area of CWWs, including experimental research (Glueck, 1979) inclusive of more scientifically

rigorous, welldesigned studies (e.g., Harrington, 1994), as well as research to bettssabd

impact of shift length, overtime, and other related issues (Caruso, Hitchcock, Dick, Russo, &

Schmit, 2004). Others have called attention to methodological problems such as small sample

sizes and fipecul i ar 0 de s,thnmBas ljeen.agaverrelidngesoh s s o n

survey data, often with small samples and the use of-sszd®nal and observational designs.
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Past research that suffers from these experimental confounds oftesinesnlover
interpretation of findings. This msspecially true in policing research, where not only is the
research less prolific but it has often been based on anecdotal data or data derived from the law
enforcement agencies themselves.

Although there are significant policy implications associatet waimpressed
workweeks in law enforcement, there has been little systematic assessment of the impact of shift
lengths in policing. To date, there has been no known, comprehensive randomized experiment
assessing the impact of CWWs in law enforcement. eTisea great need for both an
examination of current national practices with regard to CWWs in law enforcement, as well as
the impact of such schedules on performance and safety, health, quality of life, sleep, fatigue,
and extraduty employment (i.e., oveéme and offduty work). In this report, we aim to address
this gap by providing both the results of the first comprehensive, randomized experiment of the

effects of shift length in policing, as well as descriptive data on current shift practicesnalsd tre

Review of Literature

Researchon CWW from Non-Law Enforcement Work Domains

In conducting objective research on CWWsgJ]vasinaandBoxx (1975) noted that
duringthe period of 1969.974there wasncreased medibcuson the4-day workweek bytike
much law enforcement research during that same périeflected anecdotal information
opinions,or data derived from indirect methods suslopinion surveys like thseconducted by
the American Management Association (WheeBrman, & Tarnowiski, 1972) and the joint
survey by the American Society for Personnel Management and the Bureau of Nuiftiaingl

(1972)
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Ronen and Primps (1981) reviewed the literature from the 1970s and found 14 studies in
which various impacts of CWWs were exantdndn reviewing this early work, they found that
employee reactions and attitudes toward CWWs were mostly favorable (e.g., Goodale & Aagard,
1975; Nord & Costigan, 1973; Northrup, Wilson, & Rose, 1979; Poor & Steele, 1970). Most
workers on compressed sethules had higher job satisfaction (e.g., Hodge & Tellier, 1975;
Ivancevich, 1974), reported more leisure time (Goodale & Aagard, 1975), and believed that the
compressed schedule had benefited their marriage and/or social life (Goodale & Aagard, 1975).
However, fatigue was reportedly higher for those on compressed schedules as well (e.g.,
Goodale & Aagard, 1975; Hodge & Tellier, 1975; Ivancevich, 1974; Maklan, 1977; Poor &
Steele, 1970; Volle, Brisson, Pérusse, Tanaka, & Doyon, 1979).

When examining peofmance, however, Ronen & Primps (1981) reported mixed results;
in a few studies, supervisory ratings of performance improved (e.g., Foster, Latack, & Reindl,
1979; Ivancevich, 1974), whereas objective measures typically remained unchanged (e.g.,
Calvasina& Boxx, 1975; Goodale & Aagard, 1975And, in one study, there was repailiea
problem associated with CWWsterms oflower customer service to internal customers (e.g.,
Goodale & Aagard, 1975)Yet, others reported that the implementation of CW¥fseared to
have resulted in some reduction in absenteeism (e.g., Foster et al., 1979; Goodale & Aagard,
1975; Nord & Costigan, 1973) and overtime (Goodale & Aagard, 1975). Nevertheless,
researchers have conducted kiagn studies and found that the beatsedbserved during the
initial period reflect a honeymoon effect and they disappear over time (e.g., Ivancevich & Lyon,
1977). But most importantly, there has been wide variation in the methods employed across

studies, perhaps accounting for the mixedlifngs.
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Since the 1970s, a growing body of research has accumulated on compressed schedules
mainly due to concerns over safety or other important considerations in a variety of industries,
with Harrington (1994) noting increasing studies on CWWs in tHg #800s. Research has
been conducted across a variety of domains in the last couple of decades. For example, research
has been conducted with medical personnel (see e.g., Burke, 2003; Fitzpatrick, While, &
Roberts, 1999; Mc Ge t $, Arnold k& W&od A 68R)eempldyeesi@ 0 O 6 ; Mi
manufacturing or plant settings (see e.g., Duchon, Smith, Keran, & Koehler, 1997; Northrup,

1991; Rosa, 1995); utility and power plant workers (see e.g., Mitchell & Williamson, 2000;
Rosa, 1995); and transportationnkers such as truck drivers (see Aamodt, 2010), train
operators and controllers (Harma, Sallinen, Ranta, Mutanen & Miiller, 2002; Sallinen et al.,
2005); and air traffic controllers (Schroder, Rosa, & Witt, 1998). There is additional, albeit
limited, reseech in the areas of information systems personnel (Latack & Foster, 1985), fire
operations personnel (Frazier, 1999), and prison guards (Venne, 1993).

Interestingly, Josten, Ng-Tham, and Thierry (2003) conducted a review of 15 rigorous
studies on theffects of compressed workweeks and noted that positive effects tended to be more
frequently reported in studies prior to and including 1982, whereas later studies tended to find
more negative effects. And when positive effects of CWWs were found, iragabthat the
conclusions were overstated. For example, in a 1977 field survey of 50 chemical and petroleum
plants that had adopted-hdur shifts (from prior §hour shifts), all managers reported a
significant improvement in morale, without noting anyairments in efficiency, job safety, or
wor kersd health (Northrup et al ., 1979) . Res
weighing advantages and disadvantagesdfXl2ur s hi ft s, the HAscale ti

modi fi ed s c h etll 1999 p. 828)pyet thé infarmpation came solely from the
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viewpoints of plant managers, and no objective data were obtained. While Josten et al. (2003)
conceded that many of the studies on performance had been based upEposelfl data, they
alo noted that there have been a number of studies from which more objective data has been
derived.

Impact on productivity, performance, and safety. In examining research on CWWSs,
the findings related to performance and productivity, safety, and heatHadrgely been mixed
and therefore are inconclusifeg, Knauth, 2007Ronen & Primps, 1991 For example, in a
metaanalysis 6 compressed schedujessearchers examined 25 effect sizes across 12 sub
studies ¢ix of which were coded as high on scientific rigor) and found that fdiotirestudies
examining productivity there was no effect, although there was a positive effect for subjective
ratings of performance by supervis@Baltes, Briggs, Huff\Wright, & Neuman 1999) Itis
important to note that objective and subjective performance measures are only modestly related
and therefore should not be used interchangeably (Bommer, Johnson, Rich, Podsakoff, &
MacKenzie, 1995). In addition, some researchers hatesl lbat those on CWWs have
increased productivity and improved ability to interact with citizens based on subjective self
reports (e.g., Facer & Wadsworth, 2008; Facer & Wadsworth, 2010). However, as is often the
case with selfeported beliefs about germance, these findings are likely to reflect a bias
consistent with the desired shift schedule. Interestingly, some have found that CWWs have led
to decreased work effort (Duchon et al., 1997) even when the schedule length increment is very
small (Joste et al., 2003).

Baltes et al. (1999oncluded that for compressed schedulsgardless of experimental
rigor or time since intervention, attitudinal measures were more greatly affected than behavioral

outcomes, and supervisory ratings of performangabt actual performance were higher for
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those on compressed schedulEsr example, nurses working-hdur shifts reported that they
had provided better patient care (McGettrick
of care with their patits (Campolo, Pugh, Thompson, & Wallace, 1998; Richardson, Dabner, &
Curtis, 2003) as compared to their prieh@&@ur schedule, even though Stone et al. (2006)
reported no differences in patient care among nurses. But even when relyingrepagéd
measures, some have found negative outcomes associated with CWWs. For example, Burke
(2003) found that nursesod6 reports of errors a
complaints from patientsdo familieg)inceasadi ni st e
when hours of work increased.

Importantly, when considering objective data, however, researchers who conducted a
recent systematic review concluded that performance deteriorates and injuries increase for those
working long hours, especially for very long shifts and wheihdi2r shiftsare combined with
more than 40 hours of work per week (Caruso et al., 2004). Negative impacts of compressed
schedules have been documentedrbikard and Tucker (2003yho reported that there was an
association between increased work hours and greatestiiad accidents and injuries such that
accident risk in the twelfth hour of work was more than double that of the first 8 hours.
Additionally, Folkard and Lombardi (2004) reported that comparednoud shifts, 1ehour
shifts resulted in a 13% increasesk for accidents and injuries, and that rate jumped to 27.5%
forl22zhour shifts. However, when considering mat
the managers in a misteel plant reported fewer accidents in general fendi# shifts,
althoudh it is important to note that there were differential accident rates in some areas; for
example, the favorable finding was not true in the melt shop. Hence, it appears that when

gathering data on performance and productivity;isgbrted measures shde interpreted
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with caution because they may reflect biases associated with shift length preferences for various
workers.

A significant amount of research has been conducted within the transportation sector, and
the largest factor of concern is timas being awake. For example, an analysis by the National
Transportation Safety Board (NTSB) indicated that the time since awake was the dominant
fatiguerelated factor in accidents by domestic air carriers for the period 199@ (NTSB,

1994). When cosidering shift length, a review of duty period extensions for the Federal

Aviation Administration (FAA) indicated that shifts at or above 12 hours are associated with a

higher risk of error (Battelle Memorial Institute, 1998). In a study of truck dritAznsielin

(1987) found that accident risk was quite high after driving for more than 11 hours. Due to

safety considerations associated with any increase in daily hours above eight, the National

Research Council Panel on Human Factors in Air Traffic Coremimmended that the FAA

di scourage CWWs because they may be associate
Mavor, & McGee, 1997).

In the medical field, CWWs have been associated with negative outcomes. For example,
researchers have found redoos in quality of care by nurses (Bernreuter & Sullivan, 1995;

Eaton & Gottselig, 1980; Fitzpatrick et al., 1999; Todd, Reid, & Robinson, 1989) and a 7% drop
in direct nursing activities (Reid, Robinson, & Todd, 1993) for those workirgoL?
compressedchedules. In addition, Jeanmonod and colleagues (2008) noted that more
experienced nurses saw fewer patients when workirgpli2 shifts than $our shifts.

Similarly, researchers examining emergency room physicians found that those wekirgg 8
hourshifts had greater productivity (number of patients seen per hour) compared to those on 12

hour shifts (Hart & Krall, 2007). On the other hand, McQR2§08)did not find decreases in
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productivity of medical residents on-1€r 12-hour shifts, perhaps diuto the smaller gap in shift
length.

There is also evidence that CWWs are associated with lower cognitive performance (e.g.,
grammatical reasoning, reaction time, motor abilities) when comparing workershmud 2
shifts to thosen 8hour shifts (e.g.Duchon, Keran, & Smith, 1994; Rosa & Bonnet, 1993; Rosa
& Colligan, 1992).In a longitudinal study of control room operators at a continuous processing
plant, workers on Lhour shifts displayed poorer performance on a series of cognitive,
perceptual, ahmotor skills as compared to those ehdir shifts(Breaugh, 19883

On the other hand, others have not fodiiferences across shift lengths when examining
critical thinking skills (e.g., Washburn, 1991; Bernreuter & Sullivan, 1995)ognitive
functioningamong nurseg.g., Campolet al.,1998 Fields & Loveridge, 1988 When
considering the differences betweerv8rsus 1éhour shifts among air traffic control specialists
on cognitive tasks such as reaction time or digit addition, researchedidinot find any
significant differences (Schroeder et al.1998)

There is an added complexity when examining the impact of CWWs on performance,
namely the point at which performance is measured and the day of thd=shiexample,
worsened performandeas often been present at either the end of the shift (Mitchell &
Williamson, 2000), the last day of the-h@ur shift (e.g., Duchon et al., 1994), or bdRoga &
Colligan, 1988).Conversely, while Ugrovics & Wright (1990) also found that those ehdu?
shifts experienced greater fatigue at the end of the shift, they reported it being worst on the first
day of the workweek It is therefore important to examine performance at the end of a shift

when considering the impact of longer shifts.
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Intermsofi nt er per sonal communi cati on, Mc Gettric
communication among medical staff when working CWWs, whereas others have shown
improvements in internal communicatialofinson & Sharit, 2001)0ther findings have also
been mixed.For example, Laundry and Lees (1991) found reductions in minor injuries (cuts,
scrapes, and bruises) after introduction chdRr shifts, yet higher rates off-duty injuries
including those requiring medical care, thus lending support to the ass$ediqast findings are
equivocal.

Impact on health. One of the greatest areas of concern regarding CWWs is how they
may affect the health of workers. W